Introduction
============

Neuroendocrine tumor (NET) of the ampulla of Vater (ampullary NET) is very rare, and a standard therapy for small, low-grade NET (≤1.0 cm) has not been established ([@B1]-[@B4]). Surgical resection by such procedures as pancreaticoduodenectomy or local resection has been recommended, but pancreaticoduodenectomy is a relatively invasive surgery. While there have been studies on endoscopic resection recently ([@B5]-[@B9]) and the prognosis of low-grade NET is known to be good, it has yet to be established as a treatment option for small, low-grade ampullary NET. When small ampullary NET is diagnosed as being located within the submucosal layer and there is no evidence of metastasis with contrast medium-enhanced multi-detector computed tomography (MDCT) and endoscopic ultrasonography (EUS), endoscopic therapy should be considered, in light of its minimal invasiveness. We herein report the successful endoscopic snare papillectomy of a small, grade 1 neuroendocrine tumor of the ampulla of Vater.

Case Report
===========

A 57-year-old asymptomatic man had undergone esophagogastroduodenoscopy (EGD) annually in a medical check-up for the past 3 years. A small, protruding lesion had been observed on the anal side of the ampulla of Vater since the first check-up ([Fig. 1](#g001){ref-type="fig"}), but no endoscopic biopsy or a more detailed examination had been performed because the lesion was small and asymptomatic. The protruding lesion was enlarged in the latest EGD ([Fig. 2](#g002){ref-type="fig"}), and endoscopic biopsy was conducted. The histological diagnosis was low-grade neuroendocrine tumor, and a more detailed examinations with enhanced MDCT, EUS, and hypotonic duodenography was performed. No distant metastasis or lymph node metastasis was found with MDCT ([Fig. 3](#g003){ref-type="fig"}). MDCT also revealed a smooth pancreatic duct just beneath the ampulla of Vater ([Fig. 4](#g004){ref-type="fig"}), and we decided not to perform magnetic resonance cholangiopancreatography because it was not considered to be able to provide more information about the pancreatic duct. A 1.0×0.6 cm iso-echoic homogenous tumor was found to be located within the submucosal layer with EUS ([Fig. 5](#g005){ref-type="fig"}). A smooth-surfaced protruding lesion was observed on the anal side of the ampulla of Vater in hypotonic duodenography ([Fig. 6](#g006){ref-type="fig"}). The risk of pancreatic duct invasion was thought to be low because the lesion was located on the anal side of the ampulla of Vater, apart from the biliary and pancreatic duct orifice, and neither ERCP nor IDUS had been performed to prevent pancreatitis after ERCP.

![Endoscopic image of the ampulla of Vater performed three years prior. A small protrusion was found on the anal side of the ampulla of Vater.](1349-7235-56-0499-g001){#g001}

![Endoscopic image of the ampulla of Vater performed three months before endoscopic therapy. The protrusion was larger than three years prior.](1349-7235-56-0499-g002){#g002}

![Multi-detector computed tomography view. A small tumor 10 mm in diameter was located in the second portion of duodenum and was weakly enhanced with contrast medium (arrowhead).](1349-7235-56-0499-g003){#g003}

![Multi-detector computed tomography coronal view. A smooth pancreatic duct just beneath the ampulla of Vater was clearly found (arrowhead).](1349-7235-56-0499-g004){#g004}

![Endoscopic ultrasonography image. A tumor (arrows) was located within the mucosa or submucosal layer, apart from the muscularis propria (arrowheads).](1349-7235-56-0499-g005){#g005}

![A smooth-surfaced protruding lesion was found on the anal side of the ampulla of Vater in hypotonic duodenography (arrowheads).](1349-7235-56-0499-g006){#g006}

When we explained the findings of the detailed examinations to the patient and his family and discussed the treatment of the tumor with them, they desired endoscopic resection rather than surgical resection, and thus endoscopic snare papillectomy was performed. Bleeding from the resection site occurred immediately after resection, and endoscopic hemostasis was performed with soft coagulation using bipolar hemostatic forceps (H-S2518 Pentax Medical). A plastic stent was placed into the pancreatic duct to prevent pancreatitis, but as we could not identify the opening of the bile duct, a biliary stent for the common bile duct could not be placed ([Fig. 7](#g007){ref-type="fig"}). After endoscopic resection, acute pancreatitis occurred following the spontaneous drop-out of the pancreatic stent, but this was cured with conservative treatment.

![Endoscopic papillectomy for G1 NET of the ampulla of Vater. (a) Endoscopic snare papillectomy. (b) Immediate bleeding after papillectomy. (c) Endoscopic hemostasis using bipolar hemostatic forceps. (d) A plastic stent was placed in the pancreatic duct, but a biliary stent could not be placed.](1349-7235-56-0499-g007){#g007}

The histological diagnosis of the resection specimen was 1.0×0.6 cm low grade (G1) NET ([Fig. 8](#g008){ref-type="fig"}). Immunochemical histology showed positive synaptophysin staining, positive CD56 staining, positive chromogranin A staining, and a Ki-67 index of \<2% ([Fig. 9](#g009){ref-type="fig"}). The neuroendocrine tumor was located within the submucosal layer, and neither muscularis propria invasion nor lymph vascular invasion was found. Additional treatment was not planned, due to the absence of metastasis and poor prognostic properties.

![Low-power (×10) histological view of the resected specimen. The tumor size was 1.0×0.6 cm in diameter.](1349-7235-56-0499-g008){#g008}

![Immunochemical histology of the resected specimen (×200). (a) Positive synaptophysin staining. (b) Positive CD56 staining. (c) Positive chromogranin A staining. (d) The Ki-67 index was less than 2%.](1349-7235-56-0499-g009){#g009}

Discussion
==========

The incidence of low-grade NET is estimated to be 1.6-2.0 cases per 100,000 persons per year, and ampullary NET only accounts for 0.05% of low-grade NETs ([@B3]). Endoscopic resection is considered to be a treatment choice for small (≤1.0 cm) low-grade NET of the gastrointestinal tract, but it is still uncertain whether it is an option for the treatment of small, low-grade ampullary NET ([@B4]). Surgical resection, such as by pancreaticoduodenectomy, is the most reliable form of treatment, but surgical resection is invasive. Generally, for an ampullary NET, a large size of more than 2.0 cm is considered an indication for surgical resection. Successful endoscopic resection has been reported for some ampullary NETs ([@B5]-[@B9]) as well as for some relatively large-sized NETs. Yi et al. reported successful endoscopic submucosal resection for an ampullary NET 2.5 cm in diameter, but the follow-up was only 6 months, and the long-term prognosis was unknown ([@B8]). Odabasi et al. reported successful endoscopic snare papillectomy for an ampullary NET 1.9 cm in diameter with no recurrence or distant metastasis in 14 months of follow-up ([@B9]). Two cases of successful endoscopic resection for ampullary NETs 1.5 cm in diameter ([@B6],[@B7]) have also been reported. However, given that small ampullary NETs (1.2 cm in diameter and 0.7 cm in diameter) with lymph node metastasis have also been reported ([@B10],[@B11]), long-term follow-up is necessary after endoscopic resection of ampullary NETs.

In the present case, the submucosal tumor was diagnosed as a low-grade NET through a histological diagnosis of a forceps biopsy specimen. It was located within the submucosal layer and diagnosed as small in size (≤1.0 cm) by EUS before endoscopic resection. No lymph node metastasis or distal metastasis was found with contrast medium-enhanced MDCT before the treatment. No lymphovascular invasion was found in the histological diagnosis of the resected specimen, and no local recurrence or distant metastasis was observed in contrast medium-enhanced MDCT or endoscopy for two years after endoscopic resection. In conclusion, the ideal treatment for small, low-grade, ampullary NET is still unknown, but endoscopic resection and follow-up without surgical resection is considered a treatment option when the size of the NET is smaller than 1 cm (for low-grade NET of the gastrointestinal tract), there is no evidence of lymph node metastasis or invasion of muscularis propria in EUS and enhanced MDCT, and a resected specimen reveals no sign of lymphovascular invasion.

Low-grade NET of the ampulla of Vater is considered to have a good prognosis, but lymph node metastasis or distal metastasis may occur a long time after resection, so long-term detailed follow-up should be performed, even if there is no sign of lymphovascular invasion.
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